15 APR 2005 UROTENSI N-11 AGONI STS AND ANTAGONI STS Field of the Invention s

The invention relates to urotensin-11 polypeptide agoni sts and ant agoni sts
and nmethods of their use. Background of the Invention Urot qn§|p;PR Iqﬂpy-l 1)
is a cyclic neuropeptide with potent cardi ovascul ar effects. Oigina

i solated fromthe caudal neurosecretory systemof teleost fish, the
primary structure of U-Il has been established for several speci es of
vertebrates, including various fish species, frogs, and humans. Sequence
anal ysis of various U- Il peptides fromdifferent species has reveal ed
that, while the N-termnal region is highly variable, the Ctermnal 15
cyclic region of U1l is strongly conserved. |Indeed, this cyclic region,
which is responsitROTENSIRdI B@OONISTS AND ANEAGOINISTS , is fully
conserved fromfish to humans (Coul ouran, et at., Proc. Natl. Acad. Sci.
USA (physiol ogy), 95:15803-15808 (1998)). The fact that evol utionary
pressure has acted to fully ¢ongeFYE FREnREP! 00i cally active sequence of
U- Il suggests that this poly epéll—i—lg%—m—ayran inportant role in human
physi ok 0g¥he Tiveentiva Irelaterse@umiemsﬁn-u pdlypditidediesniisandrintaonisidandesi dues
(-Cys- Phe-Trp-Lys-Tyr-Cys- (SEQID NGO 1)) and is structurally simlar to
the bi ol swithkeds|of theipuse. ant central region of somatostatin-14
(-Phe-Trp-Lys-Thr- (SEQ ID NO 2)). However, nolecul ar cloning and sequence

anal ysis of the 25 carp preprourotensin Il gene suggests that U Il and
somatostatin are not derivedctdromPof@RTReimest or (Chsako, S, et at., J
Neur osci ., 6:2730-2735 (198b)) I 5 APR 2005

Urotensin-II (U-II) is a cyclic neuropeptide with potent

10 cardiovascular effects. Originally isolated from the caudal neurosecretory
system of teleost.ﬁsh, the primary structure of U-II has been established for
several species of vertebrates, including various fish species, frogs, and
humans. Sequence analysis of various U-II peptides from different species has
revealed that, while the N-terminal region is highly variable, the C-terminal

15 cyclic region of U-H is strongly conserved. Indeed, this cyclic region, which is
responsible for the biological activity of U-II, is fully conserved from fish to
humans (Coulouran, ef al., Proc. Natl. Acad. Sci. USA (physiology),
95:15803-15808 (1998)). The fact that evolutionary pressure has acted to fully
conserve the biologically active sequence of U-II suggests that this polypeptide

20  plays an important role in human physiology.

The cyclic region of U-II includes six amino acid residues (-Cys-
Phe-Trp-Lys-Tyr-Cys- (SEQ ID NO: 1)) and is structurally similar to the
biologically important central region of somatostatin-14 (-Phe-Trp-Lys-Thr-
(SEQ ID NO: 2)). However, molecular cloning and sequence analysis of the

25  carp preprourotensin II gene suggests that U-II and somatostatin are not
derived from a common ancestor (Ohsako, S., et al., J. Neurosci., 6:2730-2735
(1986)).




In fish, U1l peptides have been shown to exhibit several activities,

i ncl udi ng general snooth nuscle contracting activity, although responses
vary between species and vascul ar beds (Davenport, A., and l\/aqm“-';q;PR] 2005
Trends in Pharnmacol ogi cal Sciences, 21:80-82 (2000); Bern, H A, et at,
Recent Prog. 5 Horm Res., 45:533-552 (1995)). Fish U1 has al so been
shown to possess constrictor activity in mammals, including najor arteries
inrats, but the receptor(s) nediating these peptide actions are not fully
characterized. Recent studies have reported that an orphan human

G pr ot ei n- coupl e%&"ﬁ,ﬁegtl‘?'bepﬂ"@e’mla%%léél siovin® &libiEhRbfaladvignp essed 1o
predoni nantly in cardiovascular tissue, functions as an U || receptor

(Anmes, Hincledinglgenerbbgrooath mmlezamtmeﬁng a@i;&oy) altiough I(CWWSWM human U1 |
reportedly bind to .recopbi GPR14 h, af ty, .and the -

bi ndi ng | beriRsBePaTiSt ' Bﬁéa %ﬁ%aaneep%% N ﬁmﬂéﬁ"un is
found wi Iy d I d ar

at heroma)m %"Q%;lg‘%% y’a%llozr;g'? ?ﬂ%@(ﬁ)) gﬁg? e‘é %(r} t gi{eg% %(9 no% human

prinmates FRAWES Rekl, 45633 5@& (19%3Mpr Hjsh Uhphmmnbsen(ﬁhommﬁsm ction of
U Il is substanti aIIy greater than that of endothelin- 1, making human
U- 11 one epnsirgtor p@imetytmnnmaulmmclwgg@w@tmme@mrai@srhuémq y known. In

vivo, human U-1] mark incre t ot al resi,stance in
Enaest het PRSP TpsoR BEiae otk BT LU ATBRAGERH b pr of ound
cardi ac contract |ﬁ@cegy§tﬁaggghh@@re§6§g & thalan ofdhe humarSupra) . Since human
U-11-1i ke imunoreactivity Is wthin cardl ac and vascul ar tissue
(i ncl udi ng>-pruteinagoyiphetdreceptag, hotoldgaus tdntﬂel mVG@Rtlé andfelxpsasewl

cardi ovascul ar honeostasi s and. pat hol agy ( ., Lschem c heart disease and
25 corl§esPreAOnHBARY MeAardiougsculal tissss mvnﬁ ﬁ%alayrHcrmnﬁoro(ﬁmﬁ |

| mnnor eagh |yl 4 ol 585 B3k (F8U) it SRR bl Bubliftip suggests ¢hat

reportedly bind to recombinant human GPR14 with high affinity, and the
binding is functionally coupled to calcium mobilization. Human U-1I is found
within both vascular and cardiac tissue (including coronary atheroma) and

15 effectively constricts isolated arteries from non-human primates (Ames, H., et
al., supra). The potency of vasoconstriction of U-II is substantially greater
than that of endothelin-1, making human U-II one of most potent mammalian
vasoconstrictors currently known. In vive, human U-II markedly increases
total peripheral resistance in anaesthetized non-human primates, a response

20  associated with profound cardiac contractile dysfunction (Ames, H., ef al., |
supra).

Since human U-II-like immunoreactivity is found within cardiac and
vascular tissue (including coronary atheroma), U-II is believed to influence
cardiovascular homeostasis and pathology (e.g., ischemic heart disease and

25 congestive heart failure). Furthermore, the detection of U-II immunoreactivity
within spinal cord and endocrine tissues suggests that U-II may have additional

activities, including modulation of central nervous system and endocrine




activities, including nodul ation of central nervous system and endocrine 2
15 APR 2 function in humans (Anes, H., et at., supra). |Indeed, a nunber of

- mal adi es have been potentially Iinked to an excess or an under expression
of U1l activity, including ischemc heart failure, hyp SFZ?@pQ ort al
hypertensi on, angina pectoris, variceal bleeding, nyocardi nrarction,

ul cers, and certain 5 psychol ogi cal and neurol ogi cal disorders. Thus, there
is a strong need for the developnent of potent conpounds capabl e of

nmodul ating U-1l1 activity, including U1l inhibitors or antagonists. The

fol | ow ng pRciBh ih BHRGLAE &&e%’,ilfl.f, 124 alf,rs‘aﬁ}&gh%@éeﬁ,s&ﬂ mbBY 6 RRidsn that: 10

Hocart, S. J. et al., 1998 (" Potent” antdgonists of somatostatin: synthesis
and bi ol obyve bekn pétetitmllydinket evras exgess b 9B unddr(eXpyessibh4f-U-164) teaches the
synt hesi s and bi ol ogy of antagonists of somatostatin., Hocart, S. J. et al.,

1999 (" H gHivyitpércduding jsehpmigheast failyee, Axpelgasipaipastal hypertansiohat i n, " J.

conduct ed U EREOHPORT ot ot rur CR i R B RS Sl sl

sonat ost agbfbhoﬁ%i@ai_%ﬁéﬁguﬁﬁﬁgi&ﬁ%ié&@e@f ThuflitHEe)s 8RE6AS heedRBIRPEPt | de
wherein the C-termnal is L-Cys to treating neurodegenerative di seases or
trauma t odehaopmpitrd] potent dompoundsapabl,. & medulaiing U Betvitnsin 11: Better

t han somatostati or portal hypertensi on?" Hepatol ogy, 2000,
31:1201- 1?’53‘)‘&{1% ‘he‘é‘h fS HATREON ¥t ensin- |1 may be an efficaci ous agent

in the treatment §f, ALY AlibCRHretles W ira%Gdhe PRR&IALFGHonSYNdr OME.
that:

10 Hocart, 5. . et al., 1998 (“Potent antagonists of somatostatin: synthesis
and biology,” J. Medicinal Chemistry, 1998, 41(26): 1146-1154) teaches the
synthesis and biology of antagonists of somatostatin.

Hocart, S. J. et al,, 1999 (“Highly potent cydlic disulfide antagonist of
somatostatin,” J. Medicinal Chemistry, 1999, 42(11): 1863-1871) discusses a

15 study conducted to find highly potent cyclic disulfide antagonists of

somatostatin.

FR 2786489 teaches use of a highly specific heptapeptide wherein the

C-terminal is L-Cys to treating neurodegenerative diseases or trauma to the
spinal cord.

20 Newby, D.E. et al., (“Urotensin II: Better than somatostatin for portal

hypertension?” Hepatology, 2000, 31:1201-1202) teaches that native urotensin-

IT may be an efficacious agent in the treatment of acute variceal bleeding and

hepatorenal syndrome.
Nishiki, M. et al.,, (“Histopathological improvement of acromegalic
25 cardiomyopathy by intermittent subcutaneous infusion of octreotide,”
Endocrine J., 1997, 44:655-660) teaches that use of Octreotide may be effective

at treating cardiomegaly.




Ni shiki, M et al., ("Hi stopathological inprovenent of acromegalic 25
cardi onyopat hy by intermttent subcutaneous infusion of octreotide,"
Endocrine J., 1997, 44:655-660) teaches that use of @treqt'#mgé)e
effective at treating cardionmegaly. 3 1 5 APR 2005 Summry5

I nventi on The present invention features a novel class of cyclic

pol ypeptides that have U- Il antagonist activity. The pol ypeptides of the

i nvention are octapeptides having the general formula: (R )a

AA' -cycl o] AA2- AA3- AA4 5 AA -AA -Cys]-AA -R2 (Fornula 1), wherein AAl is the
L isomer of an aromatic am §anmatifor M@dnténtiae L or D isomer of Cys; AA3
Is an L isonmer of an aromatic am no amg AA4 is the L isomer of Trp; AAS
is the L or D i sdiherpreseht inventidh Madirgs a novel@lass ofbGelicspdippedtides D i soner of

Val , Thr g lle, Tle, _Abu, N e, or an aromatic amno acid; AA7 is the L
or D .sonﬂ}a pva T antpgonishagtisiity. | The potyreptides,of tednvention ama| . Hi s,

dy! | |k | k |
o P} 7L 5 Y b o (R IS PN A gy S kepon
is H & | awerAallyys)-AK7-RF YEainklh 1), WheteiR 264 ek nRdl esdhipstigremt , AA2 is D-Cys.

I n another preferred polype tide, AA is Cpa, AA2 |s D-Cys, AA3 is is Phe,
AA4 i's Tr promeis dmginpyasid; isghahror RisdmrADL Csfs‘\AA is an b ipemed eful ar | y

e o1 b 7 S gt oA BB oy oo ST peS ARD Bt Lo B Mo e o
o ot fiant s, t f, havin
the For Ll xgaemel AoRP i s t@é;rg_&tztg&gjh&?% VIR 8 fiEeel . havi ng

Abu, Nle, or an aromatic amino a01d AA” is the L or D isomer of Val, Thr,
10 Leu, Ile, Tle, Abu, Nle, Trp, Pal, His, 3-pyridyl-Ala, or 4-pyridyl-Ala; R' is H,

a lower alkyl, lower alkanoyl, or a lower acyl; ais 1 or 2; and R? is OH, OR?,
N(R?),, or NHR?, where R* is H, a lower alkyl, or arylalkyl.
In a preferred embodiment, AA? is D-Cys.
In another preferred polypeptide, AA' is Cpa, AA” is D-Cys, AA” is
15 Phe, AA*is Trp, AA® is Lys, AA® is Thr, and AA” is Val.
In a particularly preferred embodiment, the polypeptide is an
octapeptide having the formula Cpa-c[D-Cys-Phe-Trp-Lys-Thr-Cys]-Val-NH,.
The invention also provides a Urotensin-1I agonist polypeptide, and
functional variants thereof, having the formula Asp-c[Cys-Phe-Trp-Lys-Tyr-
20 Cys]-Val-OH.
The polypeptides of the present invention are capable of altering U-
IT activity and can affect the binding of U-II to a receptor. Thus, these
polypeptides may be administered to a subject as a means for preventing or
treating medical or psychological conditions characterized by an excess or
25 deficiency or under expression of Urotensin-II activity. Such conditions
include, but are not limited to, ischaemic heart disease, congestive heart

failure, portal hypertension, variceal bleeding, hypotension, angina pectoris,




The pol ypeptides of the present invention are capable of altering U 11
activity and can affect the binding of U-Il to a receptor. Thus, these

pol ypeptides may be adm nistered to a subject as a neans for preventing or
treating nedical or psychol ogi cal conditions characterized ﬂ)}.f&ﬁd’ki&%s or
25 deficiency or under expression of Urotensin-Il activity. Such conditions
include, but are not limted to, ischaemc heart disease, congestive heart
failure, portal hypertension, variceal bleeding, hypotension, angina
pectoris, 4 15 APR 2005 myocardial infarction, ulcers, anxiety,

schi zophr gRioRardiR M Gr dRRT ﬁﬁc%fs?meieﬁz?kélﬁkdﬂﬂrerﬁ&ﬂﬁé&’iib Aepi®BAbR! retardation,
and dyski nésias. The present invention al'so provides pharnaceuti cal
conposi t i deldriurhhd¢mentid, utbata rethedasipapdrdedyskinesifag.ect i ve anount of a

pol ypeptide of Fornmula | [n 5 copbination with a pharmaceuytically

accept abl e carri die pagfephBIvVEntaR plsePEoYides pRasmagRHtical eOTARASITONS t ed t o,

saline, b ' : .1 e ; d
conbi nat | S ARIEE HeReu G ARGy B3k JLY B8 Broip b Mfluta BRE, o
adm ni st r 3bmbihatiod vEea PRarhihckligcall§rac&itable Rhtrier. Sahhilt cagipsul e, spray,

powder, or liquid. 10 O her features and advantages of the invention wll
be appar einclideyhut angaof biwditpgsatioe.diuféedisalinei gevitomet weten@lycea®ld from t he

Cai s, Definifi "ol G det i ) i Ll udi
cyel 1o peptiga pid porbingt B HRFS e coRpos Ao sAn bl PRBEHH 5 BE ds | of ned ¢ o
each ot he&bot@é JIeRHifRra A% Sn B@ﬂl‘t}’lb? 8P4 ggﬁ 89898, sﬁﬁ?%ﬁﬁ?})t' de”
refers to both Short chai ns, comonly referr to as ppeptl es;

ol i gopept pdedenlor diqugbners, and to | onger chains, generally referred to as

proteins. Polypeptides may contain am ng _acids | .
10 Other featurés and advantages of the invention will be apparent from

the following detailed description thereof, and from the claims.

Definitions
By “polypeptide” is meant any peptide (including cyclic peptides) or
15 protein comprising two or more amin6 acids joined to each other by peptide
bonds or modified peptide bonds. "Polypeptide" refers to both short chains,

commonly referred to as peptides, oligopeptides or oligomers, and to longer

chains, generally referred to as proteins. Polypeptides may contain amino acids
other than the 20 gene-encoded amino acids. "Polypeptides” include amino

20  acid sequences modified either by natural processes, or by chemical
modification techniques which are well known in the art. Modifications may
occur anywhere in a polypeptide, including the peptide backbone, the amino

acid side-chains, and the amino or carboxyl termini.

The notations used herein for the polypeptide amino acid residues are
25 those abbreviations commonly used in the art. The less common abbreviations
Abu, Cpa, Nle, Pal, Tle, Dip, 4-Fpa, and Nal stand for 2-amino-butyric acid, p-

chloroPhenylalanine, norleucine, 3-pyridyl-2-alanine, tert-leucine, 2,2-




ot her than the 20 gene-encoded am no acids. "Pol ypeptides” include am no 20
aci d sequences nodified either by natural processes, or by chem cal

nodi fication techni ques which are well known in the art. Nbggii$%th&ﬁ; may
occur anywhere in a polypeptide, including the peptide back @, m no
acid side-chains, and the am no or carboxyl termni. The notations used
herein for the pol ypeptide amno acid residues are 25 those abbreviations
commonly used in the art. The | ess comon abbreviati ons Abu, Cpa, N e, Pal,
Tle, Dip, 4-Fpa, and Nal stand for 2-am no-butyric acid, p-

chl or oPhegighahARithe, AR PhERyaBme, hAY B=(B-rRbBfhyDealahife br BRYUCI ne, 2,2 15
APR 2005 diiﬁphe%yl al zfni ne, gﬁhl ﬁ%?o-phenyl al(ani Eemygﬁ% ife or 5

3- ( 2- naphnaphthylatemime respe@iyely. napht hyl ) - al ani ne, respectively. By "al kyl"
is meant an al jphatic, branched qr straight chain, hydracarhQon .group. An

al kyl is opti ohé{Flab(yiuﬁé’P?Et“ﬁ?%& iphatis Byac %@%&%ﬁé&lflﬁw&ﬂ@ ich s may
e e, SR, AN IS BbioBRA dBEh Wil bnBLPnoL shishiA’ hicnhal o

cycl oal kyF, hydroxy, alkoxy, “am no, carbanoyl, acylam no, aroylam no,

car boxy, aldybenbashasyl diffsrahtkihdchatehBiydre nof lifveee t@diadd, Kyl oxycar bonyl
groups. Representative al kyl groups include, but are not limted to,

met hyl ,  ey¢lpaliiph dirdrowy) alkeyy aspnopsarbamenll acydgmineparyiamigeny| , et hyl ,
n-propyl, i.,io pr |, .n-butyl,, t-butyl n- pent vl , ..3-pent vl t hoxyet hyl
and car boSOHheRmAKE bl afallyloxyeardanylarheteropalkinationg] | ai'gnt chai n

al kyl gro V} ; : -Cs alkyl. O
11 By "a yll"{gﬁi %@%ggﬁ?ﬁgve;d?gﬂpé%% iﬁgﬁ{aﬁ’gﬁ@[&;%g{gﬂ%l%%@méﬁvﬁéréi n Ris Hor

an al kyl ¢niftugoasildd soicidpeopylarcdiy, cyBlopehtlmethat, elthiylj $-propyl, i-

10 propyl, n-butyl, t-butyl, n-pentyl, 3-pentyl, methoxyethyl, and carboxymethyl.
By “lower alkyl” is meant a branched or straight chain alkyl group having less
than 11 carbon atoms, preferably a C;-Cj alkyl.

0
By “acyl” is meant a group having the structure R— |‘|3 —
wherein R is H or an alky] group as described herein. By “lower acyl” is

15 meant an acyl group having less than 11 carbon atoms (either branched or
straight chain), preferably between 1-8 carbon atoms (i.e., R is H or a lower
alkyl).

By “lower alkanoyl” is meant an acyl group as described above wherein
R is a lower alkyl.

20 By “aryl” is meant a monocyclic or bicyclic aromatic group containing

from 6 to 12 carbons in the ring portion, preferably 6-10 carbons in the ring
portion, such as phenyl, napthyl or tetrahydronaphthyl. By “arylalkyl” is
meant an alkyl group as described herein having an aryl substituent, such as

~ benzyl, phenylethyl or 2-naphthylmethyl.

25 By “pharmaceutically acceptable salt” is meant non-toxic acid addition
salts or metal complexes which are commonly used in the pharmaceutical

industry. Examples of acid addition salts include organic acids such as acetic,




15 nmeant an acyl
strai ght chain),
| ower
above wherein R is a |lower alkyl.
bi cyclic aromatic group containing

group having | ess
preferably betwee

than 11 carbon atons (either branched or
n 1-8 carbon atons (i.e., Ris Hor a

al kyl). 20 By "lower alkanoyl" is meant an acyl giQuAPRs288scri bed

By "aryl"™ is meant a nonocyclic or
from6 to 12 carbons in the ring

portion, preferably 6-10 carbons in the ring portion, such as phenyl,
napt hyl or tetrahydronaphthyl. By "arylalkyl" is neant an al kyl group as
descri bed herein having an aryl substituent, such as benzyl, phenyl ethyl

or 2-naphifayl! ik, maRiB%itrie R NBGRNb A khiciMe ChRZOR, Balpdtit, 1S neant
non-toxic acid addition 'salts or netal conplexes which are commonly used

i n the phanbmcesdlioylk, tartadashethandsxuiomice olodneadlifehiaddittiflooreatticc i ncl ude
organi c acids sych.,as acetic, 6,15 APR 2005 |l gctic, panpic, leic, citric,
malic, as@eifpPE! egd@épﬁlmerw%ﬁ uch 33 ftapns acid, Mxr%ef{hoﬁélaaeile Sfc,

tartaric, e LG I ' il et | aci ds or
the |ike; Ogg*e;!?r%’ ?@a gﬁ?g@%hg}ﬁk‘g{g&f%&ﬁgb%?ﬁ aézlg’rxtgf)di§%®ﬁ§}db@él | ul ose, or
the like; saifighi¢ Aeld pansshopiei adid, D et kise. MethDedthglek&s iaciude zhedirohy om ¢ aci d,
5 sulfuric acid phosphoric acid, or the like. Metal conplexes include zinc,
iron, andndHe lifke. By "variant” is nmeant a pol ypeptide that differs from
a reference p but, retains i es. Cenerally,

| ti . Lal
di fferences ar gy?{ait‘)’%ﬁ?%[g% wgant gy ?Wﬂﬂ’tgﬁaﬁgﬁ%t@rso‘f&?‘%géfeé?récreence_ pol ypepti de
and the vgﬁk@%ﬁ@a Put tRDRY g?steﬁtiﬁ::ﬂgbbéﬁeél‘@éréﬂlly?Hﬁferbﬁbe@%?é’liﬁa%ﬂ0”5,

i denti cal . riant and referen

so that the sequences of the reference polypeptide and the variant are closely
10 similar overall and, in many regions, identical. A variant and reference
polypeptide may differ in amino acid sequence by one or more substitutions,
additions, and/or deletions, in any combination. A substituted or inserted
amino acid residue may or may not be one encoded by the genetic code. A
variant of a polypeptide may be a naturally occurring such as an allelic variant,
15  or it may be a variant that is not known to occur naturally. Non-naturally
occurring variants of polypeptides may be made by mutagenesis techniques or

by direct synthesis.

Generally, the variant differs from the reference polypeptide by
conservative amino acid substitutions, whereby a residue is substituted by
20  another with like characteristics (e.g. acidic, basic, aromatic, etc.). Typical
substitutions are among Ala, Val, Leu and Ile; among Ser and Thr; among the
acidic residues Asp and Glu; among Asn and Gln; and among the basic

residues Lys and Arg; or aromatic residues Phe and Tyr.

By “subject” is meant an animal or human suffering from a U-II-related
25  physiological or psychological condition. The subject may be a mammal,
including, but not limited to, humans and non-human mammals such as

primates, dogs, cats, pigs, cows, sheep, goats, horses, rats, mice, and the like.




pol ypeptide may differ in am no acid sequence by one or nore substitutions,
additions, and/or deletions, in any conbination. A substituted or inserted
am no acid residue may or may not be one encoded by the gglrt’stﬁpcﬁ 2oie. A
variant of a polypeptide may be a naturally occurring such as an allelic
variant, 15 or it may be a variant that is not known to occur naturally.
Non-naturally occurring variants of pol ypepti des may be nade by

nmut agenesi s techniques or by direct synthesis. Generally, the variant
differs fromthe reference polypeptide by conservative am no acid
substitutions, pyfghaiiaciulieAlyiRepBbRUINLY H flalda S’A&imbhﬁr with Iike
characteristics”(e.g. acidic,” basic, aromatic, etc.). Typical

substi t ut phpsiohbgecativmocephitde td/ah admaistared dnlireal whidgetSaingathe Thr; anong t he
acidic residues Asp and d u; anong Asn and d n;. and _anong, t he basic

resi dues thesapgwdicRrgperties af brwempopad withewhiohdt igdmiyisteral, O8gibj ect” s

paychol og eeeBleshBatEReutiAtly Ehghdatie 3ab e s bRl a@e A selBR. B, oot noe
limted tQ@hyfibmamIgHdcdAiblb YRR ReS BHAN86ns MeikiBhvdso oheds, cats,
pi gs, cows, sheep, goats, horses, rats, mce, and the like. 7 1 5 APR 2005

By " phar makidlgtliin thd art and descaibed fonexdnple, insRerpingtonds Phamiaseuti¢dt i s
physi ol ogi_cal | ept.abl e to,an adm njstered [ .Whi |l e retaining the
t her apeut é&ﬁg&éﬁ@. g‘i‘UBT‘LFF‘eAc ﬁ’ﬁ%ﬂdiﬁq’ Mmﬁ?ﬁln‘é@%ﬂﬁﬁst ered. One

exenpl ary bapnpgeutical |y acceptable carrier is physiological saline.
O her 5 physiologically acceptable carriers and their fornulations are

known to one id | Je e arts descrihed, .f e,..in Rem.ngton's
Phar maceut i cal %lysgir(glﬁ%{ég?ﬁm& e%iqg?a(glﬁ%? a8t r.lg%ld%antﬁcér%{dmﬁﬁsl%o, Mack
Publ i sbi naréRaRAM6up. In preferred embodiments, the aromatic amino acid has the

following formula:

Hzc_—Ar
/
—— N——CH
L Ne—o
X C

/

(Formula IT), where X represents a bond or H, and Ar is a moiety containing an
15  optionally substituted aromatic ring. Examples of Ar, include but are not

limited to, the following structures wherein Y, represents n optional

=
| Y Yn
Yn , N

substituents andnis 0, 1, 2, or 3:

H




Easton, PA. By "aromatic amno acid" is nmeant an am no acid that contains
an to aromatic group. In preferred enbodi ments, the aromatic am no acid has
the following formula: H2C Ar CH (Fornula 11), where X represents a bond
or H and Ar is a noiety containing an 15 optional |y sddstARRI28Es ar omati c
ring. Exanples of Ar, include but are not limted to, the foll ow ng
structures wherein Y. represents n optional substituents and nis 0, 1, 2,
or 3: 8 15 APR 2005 and HN+ In preferred enbodi nents, each substituent Y

i ndependently represents N&2, CN, d, Br, I, F, M, COR4, COOR4, or OR4,
groups, where R4 is Hor & -C8 alkyl. Exanples of aromatic am no acids

I ncl ude, but are~f | iarfted to, Phe, s Cpa, Tip, Pal, H's, -Nal,
3-pyridyl-Ala \I a, 2,4-dichloro-Phg, peptafluoro-Phe, p-Z-Phe,
and o- Z- PHdY Wi consisting of Me, O,
Br, F, OH Ow, ™3 G2 Det ai | ed Descripyion W found that the m ninum
portion of the U Il sequance which retai d“o full biological activity
was t he octapeptide Asp-cpﬂ'g- Phe- Tr p- Lys-TMWWaI -OH (SEQ I D NO 3),
whi ch corresponds to hUl| (4-°s). Thind oct apeptide actually possess greater
potency than the full human and fish U1l sequences in inducing rat aorta
cont r act i tmprefierréchebodimegts, eachhiubstiiussu¥.independently represents NO,, ‘

CN, Cl, Br, I, F, Me, COR*, COOR", or OR*, groups, where R* is H or C,-C;

alkyl. Examples of aromatic amino acids include, but are not limited to, Phe,

5  Cpa, Trp, Pal, His, -Nal, 3-pyridyl-Ala, 4-pyridyl-Ala, 2,4-dichloro-Phe,
pentafluoro-Phe, p-Z-Phe, and 0-Z-Phe, wherein Z is selected from the group
consisting of Me, Cl, Br, F, OH, OMe, and NOZ.'

Detailed Description

We found that the minimum portion of the U-II sequence which retained
10 full biclogical activity was the octapeptide Asp-c[Cys-Phe-Trp-Lys-Tyr-Cys]-
Val-OH (SEQ ID NO: 3), which corresponds to hUII(4-7). This octapeptide
actually possess greater potency than the full human and fish U-II sequences in

inducing rat aorta contraction and in binding to this tissue.

Based on this parent sequence, a series of cyclic octapeptides have been

15 synthesized which have U-II antagonist activity. These peptides were
discovered to have moderate affinity for U-1I receptors and were able to block
U-II-induced phasic contracts in circular rat thoracic aorta strips. The
polypeptides of the present invention have the general formula: RY-AA-
cyclo[AA%-AA’-AA*-AA’-AAS-Cys]-AA’-R? (Formula I), wherein AA! is the

20 L isomer of an aromatic amino acid; AA® is the L or D isomer of Cys; AA” is
an I, isomer of an aromatic amino acid; AA*is the L isomer of Trp; AA’ is the
L or D isomer of Lys, N-Me-Lys, or Orn; AA®is the L or D isomer of Val,
Thr, Leu, Ile, Tle, Abu, Nle, or an aromatic amino acid; AA” is the L or D

isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle, Trp, Pal, His, 3-pyridyl-Ala, or 4-




Based on this parent sequence, a series of cyclic octapeptides have been
15 synt hesi zed which have U-I1 antagonist activity. These peptides were
di scovered to have noderate affinity for UI1 receptors aqd Wﬂg@ﬁ@gée to
bl ock U I1-induced phasic contracts in circular rat thorac?c strips.
The pol ypeptides of the present invention have the general formula: (R')a
AAl - cycl o[ AA2- AA3- AA4- AA5- AAG- Cys] - AA7-R2 (Formula 1), wherein AAAis the
20 L isomer of an aromatic amno acid; AA2 is the L or D isoner of Cys; AA3
is an L isonmer of an aromatic amino acid; AAd is the L isoner of Trp; AAS

IS the LaLddABomee. af , : ' . r».D 1 somer of
Val . e PRGEART R s 2 Koiger MBI alingkl b o S e 2R e The L
or D isoardRois OB, ORFIN(REeLor NHR?, Whexe Rhiv 11, M leweT alyl,Bal , Hi s,
3-pyridyl-Ala, or 4 9 15 APR 2005 pyridyl-Ala; R is H a |lower alkyl,

| ower al kaR®kylor a lower acyl; ais 1 or 2. and R2 is OH, OR3, N(R3)2,
or NHR3, where R3is H a lower alkyl, or arylalkyl. One of the nost
potent U 11 i n@inpiof thesmpsigradent sl hiﬂ%ibi’@m ’stedtvegpathe SRIEB antagonist

Cpa-c[ D - Pal.- D- Trp- Lys- \Val - - -am d Q,. 4),,. i ch had an
50 5F absatciboey R A et Vab Y B DR g e was
Cpa- ol D O 1N BhBul Y A0 addR i oY ko NigofiRE Wotert M1 mlaghhlist Rialad an | G50
of about 2nM "Qther SRIF antagonists that were tested are sunmmari zed in
Exanpl e 2Opeld3-Ceeehé-dbp-4.y3)ThriOysThéal oty (BHQ IDa$005) whizhilmdeant i on are

capable of nodulating U1l activity and are, therefore, useful for
treating Phssiicbeys 2Byl QibepslBhuntagemists that gege tostadere spmmagizedinei t her an

cond: ¢ 1 onEXHBR ABERBEEIEIET Scite heart failure, o SUTect: Suen
10 The polypeptides of the invention are capable of modulating U-II
activity and are, therefore, useful for treating physiclogical and psychological
conditions related to either an excess of or an under expression of U-II activity
within a subject. Such conditions include, for example, acute heart failure,
hypotension, hypertension, angina pectoris, variceal bleeding, myocardial
15 infarction, ulcers, and certain psychological and neurological disorders,

including anxiety, schizophrenia, manic depression, delirium, dementia, mental

retardation and dyskinesias.

If the condition stems from an excess of U-II activity, one approach to
treatment is to administer to a subject in need thereof an inhibitor compound
20  (antagonist), optionally in combination with a pharmaceutically acceptable
carrier, in an amount effective to inhibit the function of U-1I. Alternatively, for
treating conditions related to under expression of U-II activity, a compound

which activates U-II (agonist) is administered.

A therapeutically effective amount of a polypeptide of Formula I, or a
25  variant or pharmaceutically acceptable salt-thereof, can be administered orally,
parenterally (e.g. intramuscular, intraperitoneal, intravenous or subcutaneous

injection, or implant), nasally, vaginally, rectally, sublingually or topically, in

10




hypot ensi on, hypertensi on, angina pectoris, variceal bleeding, mnmyocardial
15 infarction, ulcers, and certain psychol ogi cal and neurol ogi cal

di sorders, including anxiety, schizophrenia, manic depresbHoAPROZgEr i um
denentia, nental retardation and dyskinesias. If the condition stens from
an excess of U1l activity, one approach to treatnent is to admnister to
a subject in need thereof an inhibitor conpound 20 (antagonist), optionally
in conmbination with a pharnaceutically acceptable carrier, in an anount
effective to inhibit the function of U-1l. Alternatively, for treating
condi ti ongqmltatetdith @ PRAHRACCRNBIIBSRICPalle ddridr Afabled by thedofRmground  whi ch
activates U- 1l (agonist) is admnistered. A therapeutically effective
anmount of admpuoétygiept i de of Formula |, or a 25 variant or pharnaceutically
acceptabl e salt-thereof, can be adm nistered orally, parenterally (e.g.

I ntranuscul ar, Mdilidgdspesll kanealin tHenirt for efdkisg Ornsldiions arefousd, forj ection, or

i nplant), nasally, vaginally, rectall ub ingHaI[y or topically, in 10 15
APR 2005 axgimRleuineRemington'sRbarmmaceutid epcescdepredision).cetk -er adapt ed for

h i admn on. Mt hods well known 4. the art f Ki
o ot St | i3 To8 Wil bolispi G5aRai RastiRo PR | Coidfiilds Lo, ToK! N9
Sci ences {rk8ndbdedt bl ke n?asl-be/},rg%é@ H&S1RE oriRRAd fd¥askacBuiinsty 4 Company,

Easton, PA. Conpositions 1inten for oral use may be prepared’in solid or
l'i qui d f ommthatkeovdn tgthiearafoy thenmbimofdctonoviphaymabentaat cdmpoditiensmanuf act ur e
of pharmaceutical conpositions.  The conpositio may optionally contain
sweet eni nav,%efcpﬁlp@ﬁitﬁ?&s n@@qqgtqon@l}y CORIAI I SREP N1 %Prlbg&\i?r\‘ﬂgqg agents in
order to ' | ration. ' ge forms for
oral adm BrEEble SnORE rSt e Rl b HBPR ol o iBtd fuli5R

10 preparation. Solid dosage forms for oral administration include capsules,

tablets, pills, powders, and granules. In such solid forms, the active compound
is admixed with at least one inert pharmaceutically acceptable carrier or
excipient. These may include, for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, sucrose, starch, calcium phosphate,

15 sodium phosphate, or kaolin. Binding agents, buffering agents, and/or
lubricating agents (e.g., magnesium stearate) may also be used. Tablets and

pills can additionally be prepared with enteric coatings.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and soft gelatin capsules.
20  These forms contain inert diluents commonly vsed in the art, such as water or
an oil medium. Besides such inert diluents, compositions can also include

adjuvants, such as wetting agents, emulsifying agents, and suspending agents.

Formulations for parenteral administration include sterile aqueous or
non- aqueous solutions, suspensions, or emulsions. Examples of suitable
25 vehicles include propylene glycol, polyethylene glycol, vegetable oils, gelatin,
hydrogenated naphalenes, and injectable organic esters, such as ethyl oleate.

Such formulations may also contain adjuvants, such as preserving, wetting,

11




tablets, pills, powders, and granules. In such solid fornms, the active
conpound is adm xed with at |east one inert pharnaceutically acceptable
carrier or excipient. These may include, for exanple, inerf \F)ilAPReIzBﬁﬁ such
as cal cium carbonate, sodium carbonate, |actose, sucrose, starch, cal cium
phosphat e, 15 sodi um phosphate, or kaolin. Binding agents, buffering
agents, and/or lubricating agents (e.g., nmagnesium stearate) may al so be
used. Tablets and pills can additionally be prepared with enteric
coatings. Liquid dosage forns for oral adm nistration include

phar maceutiedifying, 268 UnNpRRit B5HS BRRompatiblel Bidlegalstl8 MakiaBs, Syrups, and
soft gelatin é p%%l es gg 'Il'lﬁ%se forns 8%%?& n ine?% di | uentls commonl y used

in the ar pplymmhlaaﬁdw@tyeolid&s comuiymet, ompdiyoryetBplehelpslyougpropyent di | uent s,
conpositions can also include adjuvants, such as wetting agents,

enul si fyi gepslgeRtsmapbd usedpeamitiod tikgease oftierdohgiouads Otrer par ent er al
adm nistration include sterile aqueous or non- aqueous sol utions,

suspensi oistentiplle wedfyl parenteml delivery systemgifortedobpeptiiescotdsei ncl ude

propyl ene.gl ycol . polyet hyl ene gl yco|, vegetable.qgils, latin

hydr sgsnadeerhapindiiad Shylenaninfl attis corgRandinefidee DemtBe Bids. oy ny

ol eate.  FUGHIN{MMHALILR SPstoRY, AIPoseREal n adj uvants, such as preserving,
wetting, 1171 5 APR 2005 enul sifying, and di spersing agents. Bi oconpati bl e,

bi od dabl . : i | 3
ploloygg;/gt ﬁyl gn@‘?&??@?@?ﬁ%@?@eﬂeﬁ%%%ﬁg&%ﬁgEfsﬁé tothé(gjﬁg[hr ol the

rel ease ofy HabriaaRRONMAL FilteRX Bicincofpotaityl Berilyzig efdits pas art eral del i very
systenms for the polypeptides of the 5 invention Include ethylene-vinyl
acetate ceopoippaisionparthydrediatiog enheatingthesompossionst Ablenativelysi on syst ens,
? :1 ?t lr :3} ioz %ﬁgag lL?dl ﬂ)ufjg n{a?nr.l ac{u%cll ?nnéle%pm% stsétri?er, 's!ﬂi& %odmlp))XSitifogsr W i((;%rrpl €,

can be dissolved in sterile water or some other sterile injectable medium

immediately before use.

Compositions for rectal or vaginal administration are preferably
suppositories which may contain, in addition to active substances, excipients
15 such as coca butter or a suppository wax. Compositions for nasal or sublingual
administration are also prepared with standard excipients known in the art.
Formulations for inhalation may contain excipients, for example, lactose, or
may be aqueous solutions containing, for example, polyoxyethylene-9-lauryl
ether, glycocholate and deoxycholate, or may be oily solutions for

20 administration in the form of nasal drops or spray, or as a gel.

The amount of active ingredient in the compositions of the invention
can be varied. One skilled in the art will appreciate that the exact individual
dosages may be adjusted somewhat depending upon a variety of factors,
including the polypeptide being administered, the time of administration, the

25 route of administration, the nature of the formulation, the rate of excretion, the
nature of the subject’s conditions, and the age, weight, health, and gender of

the patient. In addition, the severity of the U-Il-related condition being treated

12




a bacteria-retaining filter, by incorporating sterilizing agents into the
conpositions, or by irradiating or heating the conpositions. Alternatively,
to they can al so be manufactured in the formof sterile, iq]hg 02 ositions
which can be dissolved in sterile water or some other ster PER; tabl e
medi um i nedi ately before use. Conpositions for rectal or vaginal

adm nistration are preferably suppositories which may contain, in addition
to active substances, excipients 15 such as coca butter or a suppository
wax. Conpositions for nasal or sublingual admnistration are also prepared

with st a”%ﬁ‘i}s%’iﬂv@aﬁ%ﬁa&%g idBFa{ Qefdlt Gen%%%li@édg@rl‘éveﬁsoéf i nhal ation may

contain excipients, for exa ctose, or e aqueous sol utions
cont ai ni-ngetween (ek apfilgao 1100Iygky of byply neightlassiadhinigededrdailghyaochol at e and
deoxychol ate, or may be oily solutions for 20 administration in the form of

nasal dr opmgh dssRIo\iviBéd Rfio andEeple dOREs. PYefRAbIOf thagkhatal dat@pedi ent in the
conpositions of the invention can be varied. One skilled in the art wll

appr eci at eangeds betvecen a0tng/kalioss.Auag/kg ob bade weigh ppedaidj Weded somewhat

depending upon a .variet f, factors,. includj.ng.the_polypeptide being

i i 5t SR ERETQrRa e Beled Sareri 0t Ebs GRoeciaRungaeY 960w SPEBHE i ot rati on,

the natur ge@fieddits $1ABYhAbLORuidsE aliffifisGhei G OF GlihOned B nature of the
and the , health, an

subj ect's condi tions, age, wel ght gender of the
patient. hamatisiriticangerchdlyswveldite)expbctedeo téquirehigiadr edsaenidvdls on bei ng
treated 12 15 APR 2005 wil |l al so have an inpact on the dosage |evel.
Gener al | y thappsimgiaistratien by detraysapupdyieddion. gy atiptiops ipthepgfrgesievsbdy wei ght
are adm nistered. dai.l y.as .a single.dose or divided .into 14 pl.e doses.
B of or abl ya bhedaR Sl SR Fakingt L SueMiG A B o ke o
body wgi ghfelP&ioviti th¥afle In general, the precise therapeutically effective dosage

will be determined by the attending physician in consideration of the above

identified factors.

The polypeptides of the invention can be administered in a sustained
~ release composition, such as those described in, for example, U.S. Patent Nos.
15 5,672,659 and 5,595,760. The use of immediate or sustained release
compositions depends on the type of condition being treated. If the condition
consists of an acute or over-acute disorder, a treatment with an immediate
release form will be preferred over a prolonged release composition.
Alternatively, for preventative or long-term treatments, a sustained released

20 composition will generally be preferred.

Polypeptides of the present invention can be prepared in any suitable
manner. The polypeptides may be isolated from naturally occurring sources,
recombinantly produced, or produced synthetically, or produced by a
combination of these methods. The synfhesis of short peptides is well known

25 inthe art. See e.g. Stewart ef al., Solid Phase Peptide Synthesis (Pierce
Chemical Co., 2d ed., 1984). The peptides of the present invention can be
synthesized according to standard peptide synthesis methods known in the art

and exemplified in Example 1 below.
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5 variations in the needed dosage are to be expected in view of the
differing efficiencies of the various routes of adm nistration. For

i nstance, oral admnistration generally would be expected to require

hi gher dosage |levels than administration by intravenods?iAfR@8Hn.
Variations in these dosage | evels can be adjusted using standard enpiri cal
routines for optimzation, which are 10 well known in the art. In general,
the precise therapeutically effective dosage WII be determ ned by the
attendi ng physician in consideration of the above identified factors. The

pol ypept i des OTh%BFesEﬁViﬁGéﬂt igrﬁlmbs*eag@rﬂpsi @%ﬁ&ﬁ&@ﬁl | ampistStaided rel ease

conposition, such as those desc , exa e, U S’ Patent Nos. 15
5, 672, 659arnid 1o, WHHint&led T &e lisgitiaf of threidivaitéoror sust ai ned rel ease
conpositions depends on the type of condition being treated. If the
condition consists of an acute or over-acute disorder, a treatment wth an
imediate release formw |l be preferred over a prol onged rel ease

conposi ti er i : Vel al.i e 'I]IPW ai-ev-paat nents, a
sust ai nedﬁr&g%ﬁégd P;%bgiéﬁﬁp%%?{leg%w\bﬁl ?9%?%?:1]1?9 e p?efgrg]reg. Pol ypepti des
of thespraaddé i nvention can be prepared in any suitable manner. The

pol ypepti des may be isolated fromnaturally occurring sources,

reconbi nagtdpy1 :Prepiiaesh oﬂBo@@@lﬂ@%héﬂgﬂ&l@ﬁﬁie@-lﬂeﬁy]ﬁém@[-@igﬁe@dn@y a
no es

conmbi nati o t hese nmet hods. The synthesis of short pepti is well known
25 in t he3gnridyb@ealanige-IstryprophaeiN dienzylSal catbsiddpsiPeyalioe SSy nt hesi s

(Pierce Chemcal Co., 2d ed., 1984). The peptides of the present invention
can be syfindeenaydcusigivedi-poraphsndaliame- PGy Ho YR Aeds et hods known

inthe art and exenplified in Exanple 1 below. 13 15 APR 2005
Benzhydrylamine-polystyrene resin (Advanced ChemTech, Inc.,

10 Louisville, KY) (1.2 g, 0.5 mmole) in the chloride ion form was placed in the
reaction vessel of an Advanced ChemTech peptide synthesizer (Model 200)
programmed to perform the following reaction cycle: (a) methylene chloride;
(b) 33% trifluoroacetic acid in methylene chloride (2 times for 1 min. and 25
min. each); (c) methylene chloride; (d) ethanol; (¢) methylene chloride; (1)

15 10% triethylamine in chloroform.

The neutralized resin is stirred with Boc-4-chlorophenylalanine and

diisopropylcarbodiimide (1.5 mmole each) in methylene chloride for 1 hour
and the resulting amino acid resin in then cycled through steps (a) through (f)
in the above wash program. The following amino acids (1.5 mmole) are then

20 coupled successively by the same procedure: Boc-S-methylbenzyl-Cys, Boc-
Val, Boc- N*-benzyloxycarbonyl-lysine, Boc-D-Trp, Boc-Pal, and Boc-S-
methylbenzyl-D-Cys and Boc-4-chlorophenylalanine. After washing and
drying, the completed resin weighed about 2.0 g.

25
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The present invention is illustrated by the foll ow ng exanples, which are
in no way intended to be limting of the invention. Exanple 1 : Preparation
of Cpa-c[ D Cys-Pal -D Trp-Lys-Val -Cys]-Cpa- 5 amide Step 1. Preparation of
Boc- 4- chl or ophenyl al ani ne- S- net hyl benzyl - D- cyst ei ne- 15 APR 2005
3-pyridyl - 2-al ani ne- D-trypt ophan- N- benzyl oxycar bonyl - | ysi ne-val i ne-S-

net hyl benzyl - cyst ei ne- 4- chl orophenyl al ani ne- benzhydryl am ne resin.
Benzhydryl am ne- pol ystyrene resin (Advanced Chemlech, Inc., io Louisville,
KY) (1.2 g, 0.5 mmole) in the chloride ion formwas placed in the reaction

vessel of \ : | nt hesi zer (Mdel 200) progranmed
sah 22@?631?151%&1&@ &Rl By RRATH Sty

to perfor ow ng reaction cycle: (a) nethylene chloride; (b) 33%

trifl ti | PLi ' m.n. and 25 min.
cach): (o met ALl S UShoEBEA SB% 1 P, 6P ShmdteRAs bilked vl B0C 2201 Mg
10% tri et hyisali (5 enl)dichiboE&bbf 1m0 rﬁ'@)@aﬁ?@wfﬂ&)&lrb%ﬁg/dregémﬂm@'ic&t @Bsred with

0

Boc- 4-chl or ophenyl al ani ne and dii sopropyl car iimde (1.5 mol e each) in
met hyl ene mdhiiogtioge 03 and stivsed forfddmirh Exagsuhydragenithoddawasl resin in then

| ed t hrough hrough (f). in th wash Th
e L T L A
N benry! BsSig e PRI RERREL THE ol peplie wablien dissolved in

met hy| ben$90 nidoEPe% acktBawidl- Ahonraptutedsciton ofL,/ MEOR wastehng and

drying, the conpleted resin weighed about 2.0 % 25 14 15 APRdZOOS Step 2:
Depr ot ect P8dcdhwaila Respagenthraymcelaryvas observed. Excess I, was removed by

the addition of ascorbic acid and the solution evaporated to a small volume

10 which was applied to a column (2.5 x 90cm) of VYDAC™ octadecylsilarie
silica (10-15pm). This was eluted with a linear gradient of acetonitrile in 0.1%
trifluoroacetic acid in water. Iractions were examined by thin layer
chromatography and analytic high performance liquid chromatography and
pooled to give maximum purity. Repeated lyophilization of the solution from

15 water gave 125 mg of the desired product as a white, fluffy powder.

The product was found to be homogenous by HPLC and TLC. Amino
acid analysis of an acid hydrolysate and matrix-assisted laser desorption MS
confirmed the composition of the octapeptide. Other peptide of the invention

may be made using an analogous procedure with appropriate reactants.
20
Example 2: Use of Rat Aorta Circular Strip for Assay U-1I Antagonists

Male Sprague-Dawley rats (250-350 g), which had been quarantined for
5-7 days prior to the experiments, were sacrificed by decapitation (experiments
were approved by the Advisory Committee For Animal Resources, Tulane
25 University School of Medicine). The thoracic aorta was dissected, freed from

connective tissue, and cut into rings of about 1.5 mm in width. The rings were

15




The resin described in Step 1 (1.0 g, 0.25 nmole) was m xed with anisole
(5 mM), dithiothretol (100 ng), and anhydrous hydrogen fluoride (35 mnl) at
about OC and stirred for 45 mn. Excess hydrogen fluorid 5 evapor at ed
rapidly under a streamof dry nitrogen, after which free%ﬂ%%aﬁaﬁas
precipitated and washed with ether. The crude peptide was then dissolved in
500 m of 90% acetic acid. A concentrated solution of |2/ MeCOH was then
added until a permanent brown col or was observed. Excess |2 was renoved by
the addition of ascorbic acid and the solution evaporated to a small vol une

i 0 whi ch wameABR! inosl1$ &l dref MR chRiamide ARHPorRki WY RAGFRsgRIiBAeCy | Si | ane

silica (10-15m. This was eluted with a linear gradient of acetonitrile in
0.1% tri{9.ubgdapetassiumaihdioride, Realt L. soidian hinisonats, d .kgdnglneeseby t hin | ayer

chr omat ogr aphy,. and anal yii c.hjgh rfor ce liquid chr t ogr aphy and

pool ed toOS'iG\%LerSﬁmwéﬁ?ﬁlwe @dgﬁ%ﬁ%m BBhRS e sol Ut on from
15 wat er gﬁ}f& h j : s a white, fluffy powder. The

pr oduct S (c)%%gmtﬁg) egﬁoﬁgggﬁo%@%@éwgzd TLC. Amino acid analysis of
an acid hydrol te.and. matri x-assi styed .l aser. desor pt.i gn..MsS _.confirned the

cormmosttion o VPR SRy PP R B G up tieio e B hued Bedfi™ ) "be e
using an Wh@'n%ﬁtaﬁlagreﬁgq@bﬁd%%leél@sﬁﬂp&ﬁﬁﬁk% 6RFLTY P4 (A0,. EXaewpl e 2: Use

of Rat Aorta Circular Strip for Assay U- Il Antagoni sts Mal e Sprague-Daw ey
rats (250i@60ugling whitelhrpadbitbeselepied preparatidng were Sbbedisith pri or to the

Che. Advi oGRS B RBEV PRkl FaPTREBASTSES e cRTBeIo SER 0TGPy School of
L1 ) R A Sl SRy LB grge Ve 1S
10 (Gibson, A., Br. J. Pharmacol. 91:205 (1987)). The aorta rings were allowed
to equilibrate for 90 min. at the optimal tensions. During the equilibration
period, the bath solution was replaced every 15 min. Contractile responses of
aortae rings to various concentrations of peptides were expressed in volts.
Changes in arterial smooth muscle tension were recorded isometrically using a

15 force-displacement transducer {Radnoti), and a AcgKnowledge ACK100
Version 3.2 (BIOPAC Systems, Inc., Santa Barbara, CA.)

In siliconized glass tubes, peptides were dissolved in dionized water at a
concentration of 1 pg/1pL (stock solution) and then diluted 1:10 with sterile
BSA-saline solution (0.1% BSA, fraction V, Sigma, St. Louis in 0.9% NacCl).

20  All peptide solutions were prepared fresh directly before the experiments.
Peptides in the concentration ranges of 10°° to 10> M/L in a final volume of
16-80 pL. were direcly introduced into the tested organ bath containing Krebs
buffer continuously gassed with 95% O, and 5% CO,, and the aorta rings at an
optimal resting tension (1 - 0.2g). Peptide-induced changes in tension of the

25  aorta rings were recorded by force-displacement transducers and processed by
the computer system BIOPAC Inc., as described above. Each ring was

exposed to one peptide concentration only.
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15 APR 2005 suspended in a 15 m organ bath containing high potassium
Kreb's solution (9.15 g/L potassiumchloride, 2.1 g/L sodi um bi carbonat e,
1.0 g/L glucose, 0.16 g/L potassi um phosphat e nonobasi ?,5 gpk4 %L

magnesi um sul fate (anhydr.), and 0.22 g/L cal cium chl ofi*d d? dr.)) 5
Optimal tension was applied (0.2 g) to the tissues and the bath nedium was
mai nt ai ned at 37C and bubbled with a m xture of 95% 02/ 5% CO2. Prior to
nounting in the organ bath, selected preparations were rubbed with a
noi st ened cotton wool swab, in order to renove the endothelial cell |ayer,
and the effec ' WER e ' .

acetyl chol i ne-Pg&gxég%)?ﬁ%th%@ (G ﬁslg%?t’ %e ffﬁ%[?@t@?thlghmalrnﬁ%lglcl) . 91: 205
(1987)). Tty paettascquargs ofds4l whi theasttagieptide AishidpCod-Bhé-dirp9GsAiyr- at the
optimal tensions. During the equilibration period, the bath solution was
repl aced QWé]’yak@PHSEQ%QrNQa&iW@Ch agp eawely gtore petenhthanithgfult o vari ous

t i 1 d . i . i terial
oot h mubbfan B SRRt TRy B B feRe FAIRRe oo Yerfla’is 1" e
force- di sphasRIRINh (ERENSAHHEENiI RO disdoveddiPtoPhaAe AKO MMiBLE@HIAGK100  Versi on
3.2 (BIOPAC Systens, Inc., Santa Barbara, CA.) In siliconized gl ass tubes,

pepti des WHf-éndliced phaseccontrackionsi indbe vimtidar rat theracoacemsiripsi Omeof 1 g/ 1 L

(stock solution) and.thepn diluted 1:10 with, steril BSA- sal i ne sol ution

(0. 1% BSAhE mgsinatentyni }t@%vyasg:lew 5135 jegtaggnist é@@w&%yg@%}-ﬁrﬁppept i de

sol utions F ' . | eptides in
L -\?alﬁfﬁﬁ’-?rpgagagﬁ{gﬁ?g_ BN y4)}i§fl%}1ﬁlah% @g&f B%REY o nvEP

t he concentrati o to 10- 'n a ffnal volume of 16-80 L

wer e di reghy alkd 60Z4ESN. | THOpdlRpepirRRIEGsh- B EYsPhh AN saThi-Cgs]Kr ebs  buf f er
conti nuousl assed with 95% 02 and 5% C02, and the aorta rings at an
opti mdP r 11\%@2%&@}8@@ sirong G Ibaptagarégiewittean Haweoddnbhaltes in tension of

the 25 aorta bl APk S €508 AR Ml SRR SR, PRERRNT (7 ansducers and
processed “BY
Table 1. SRIF Antagonist ICses (nM) against U-II Stimulation of Rat Aorta

Phasic Contractions

Polypeptide ICs
Nal-|D-Cys-His-D-Trp-Lys-Val-Cys]-D-Dip-NH; (SEQ ID NO: 1800
6)
4Fpa-[D-Cys-Pal-D-Trp-Lys-Val-Cys]-Nal-NH; (SEQ ID NO: 7) 1090
4Fpa-[D-Cys-Pal-D-Trp-Lys-Tle-Cys]-Nal-NH; (SEQ ID NO: 8) 100
Cpa-|D-Cys-Tyr-D-Trp-Lys-Thr-Cys]-Nal-NH, (SEQ ID NO: 9) 12
Cpa-|D-Cys-Pal-D-Trp-Lys-Tle-Cys]-Nal-NH; (SEQ ID NO: 10) 10
Cpa-[D-Cys-Pal-Trp-Lys-Thr-Cys]-Cpa-NH, (SEQ ID NO: 11} 2

Equivalents

15  Although the present invention has been described with reference to preferred
embodiments, one skilled in the art can easily ascertain its essential

characteristics and without departing from the spirit and scope thereof, can

17




the conputer system BI OPAC I nc., as described above. Each ring was exposed
to one peptide concentration only. 16 15 APR 2005 Usi ng assay techni ques
known in the art, we found that the mninmally, fully pol&nA\PRegfignce of
U- Il was the octapeptide Asp-c[Cys-Phe-Trp-Lys-Tyr- Cys]-Val-OH (SEQ I D NG

3), which was actually nore potent than the full human and fish sequences
in inducing rat aorta contracts. Various 5 somatostatin (SRIF) antagonists
wer e discovered to have the ability to block U I-induced phase

contractions in the circular rat thoracic aorta strips. One of the nost

pot ent i niidhet/AFidu¥Bitarisle arihfoddidABA8 b8 the GRAcR IR to%Aaiat tdvadrs
Lys-Val - Cys]-Cpa-am de (SEQ I D NO. 4), which had an | G50 of about 100 nM

and a Kd ofagd@ndibnditienpolheeptkiltksl iGhe aft Drillyseddnézelonbd abde hr - Cys] 1o
Val -NH2 was al so a strong UI1 antagonist with an I C50 of 2nM O her

conpounds 34ERIVETEE e MY hareroyiRgEXPI ERCHALL, Ay 1CqEY AGHTs toathee 1. SRl F

Ant . . _ CStimubati of ' Phasi
Cont ract ; SPETPorpSan AR bER df rioruds PR P, 5Bh QBRI HET ) o
(SEQ 1 B Nexted@iofe chtBamhile@)s thdcobe bF trelpteseiimeitbnNal - NH2 (SEQ I D NO
7) 1090 4Fpa-[ D Cys-Pal -D- Trp-Lys-Tle-Cys]-Nal-NH2 (SEQ I D NO 8)100

Cpa- [ D- Cys- Tyr, ‘. - T ) , ) _
Cpa- [ D- Cys- Pal A gd_r%l-chgér}% ed. %‘Z%tf’ @n:ﬂ%ﬁ%d %’é&% %ﬂg@%ﬁtl%)&%oherem

Cpa- [ D- Cy éndeaperfited-UyyeicFanecCys] - Cpa- NH2 (SEQ I D NO. 11) 2

10
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Equi val ents 15 Al though the present invention has been described with
reference to preferred enbodinents, one skilled in the art can easily
ascertain its essential characteristics and without departing fromthe
spirit and scope thereof, can 17 15 APR 2005 neke variousla ggﬁgﬁalgnd
nodi fications of the invention to adapt it to various us é 0
conditions. Those skilled in the art will recognize or be able to
ascertain usi ngyps 9RBfclas routine experinentation, many equivalents to
the specific enbodinents of the invention described herein. Such

equi valents are 5 intended t.0o be.enconmpassed in t scqpe.of the present

i nvention. All ﬁpubl ir}&cﬁw %Olé{ﬂ?ﬁﬂgt(g c‘ﬁ%‘?ﬁi‘@ﬁéﬁpﬁ%ﬁr isoal@peci fication are

herein i : e. 15 APR 2005 What is claimed is: 1. A
ﬁ)&%@%@.ﬁﬁé ﬁgvﬂ%]théff%ﬁﬁl :

cyclic po e or nctional variant thereof, said polypeptide havi ng
S the L i omokROE-Ah 5V RAAC A oA A AMABYISAMRCL or D [ somer of
Cys; AA3 is an L isoner of an aromatic amino acid; AA4 is the L or isoner
of Trp5 10 AASvilsereime L or D isonmer of Lys, N-Me-Lys, or On;

AA! is the L isomer of an aromatic amino acid;

AA?is the L or D isomer of Cys;

AA? is an L isomer of an aromatic amino acid;

AA*is the L or isomer of Trp;

10 AA’ is the L or D isomer of Lys, N-Me-Lys, or Orn;

AA® is the L or D isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle, or

an aromatic amino acid;

AA"isthe L or D isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle,
Trp, Pal, His, 3-pyridyl-Ala, or 4-pyridyl-Ala;

15 R'is H, lower alkyl, lower alkanoyl, or a lower acyl; ais 1 or 2;
and R? is OH, OR? N(R?), or NHR®, where R’ is H, a lower alkyl, or arylalkyl;

or

a pharmaceutically acceptable salt of said polypeptide or functional

variant.

20 2. The polypeptide of claim 1, wherein said aromatic amino acid

has the formula;

19




AA6 is the L or Disoner of Val, Thr, Leu, lle, Tle, Abu, N e, or an

aromatic amno acid; AA7 is the L or Disoner of Val, Thr, Leu, Ile, Tle,
Abu, Nle, Trp, Pal, H's, 3-pyridyl-Ala, or 4-pyridyl-A a;15 ARR 2805H,
| ower al kyl, |ower al kanoyl, or a lower acyl; ais 1 or 2; and R2 is OH,

OR3, N(R3)2 or NHR3, where R3is H a lower alkyl, or arylalkyl; or a

phar maceutical ly acceptable salt of said pol ypeptide or functional

variant. 20 2. wieeROXIPEPSH 4BoM, ahldaAMepresthRr LindictRkSledlc TRrh ¢ham no aci d
has the fornula: 19 15 APR 2005 wherein is Hor a bond, and Ar represents
a noi ety ggbegtedbiftingnof he group consisting of Yn f 5 and N CH H\+ - NH
wherein nis 0, 1, 2, or 3 and each substituent Y independently represents
N2, CN, d, Br, I, F, M, CoR4, COOR4, or OR4, groups, where R4 is H or
Cl-C8 al kyl. 3. The~polypeptide of clai s selected from

t he Y

\CH3 NN+

5 \ and

wherein n is 0, 1, 2, or 3 and each substituent Y independently
represents NO,, CN, Cl, Br, I, F, Me, COR®, COOR®, or OR*, groups, where R*
is H or C;-Cy alkyl.

3. The polypeptide of claim 1, wherein AA? is selected from the

10 group consisting of Phe, Trp, Pal, His, $-Nal, 3-pyridyl-Ala, 4-pyridyl-Ala,

2.4-dichloro-Phe, pentafluoro-Phe, p-Z-Phe, and o-Z-Phe, wherein Z is selected
from the group consisting of Me, Cl, Br, F, OH, OMe, and NO,.

4. The polypeptide of claim 1, wherein AA? is D-Cys.

5. The polypeptide of claim 4, wherein AA® is Phe, AA’ is Lys,
15  AA®is Thr, AA is Val, and AA' is Cpa.

6. The polypeptide of claim 5, wherein said polypeptide has the
formula Cpa-c[D-Cys-Phe-Trp-Lys-Thr-Cys]-Val-NH, (SEQ ID NO: 5).
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10 group consisting of Phe, Trp, Pal, H's, li-Nal, 3-pyridyl-Ala,
4-pyridyl-Aa, 2,4-dichloro-Phe, pent af | uor o- Phe, p-Z-Phe, and o-Z- Phe,
wherein Z is selected fromthe group consisting of M, Ch, AlR,2088 OH Owe,
and NO2. 4. The polypeptide of claiml1l, wherein AA2 is D-Cys. 5. The

pol ypeptide of claim4, wherein AA3 is Phe, AA5 is Lys, 15 AA6 is Thr, AA7
is Val, and AA is Cpa 6. The pol ypeptide of claim5, wherein said

pol ypepti de_hag the o &u@eﬁhcg)ﬁr% IP&ﬁn fifln n%ﬁscylépgxacf;@%gﬁaé; N2 (SEQ

ID NO 5). 20 15 APR 0057 Ap ceut i cal osIt rrsing a

cyclic polorpeipnttenal variaat thersif] arrth:hphaimmuutaﬁly sukptabielcarier, said
pharmaceutical ly accept able carrier, said polypeptide having the formula:
(R)a AA pojypepfidaha ysg thaformaganae- Oys]-AA7-R2 5 wherein AA is the L
i soner of an aromatic amno acid; AA2 is the L or D isoner of Cys; AA3 is
an L isoner of (R )amﬁ&ycm[mzmém" AXPAA SCY$IeAN R i soner of Trp; 10
AA5 is the L or Disonmer of Lys, N-Me-Lys, or O AA6 is the L or D isoner
of Val 5 Thr, Letherki, Tle, Abu, N e, or an aromatic amino acid; AA7 is
the L or Disomer of Val, Thr, Leu, Ile, Tle, Abu, Nle, Tip, Pal, H's,
3-pyridyl-Ala, or 4- Iil.d |-Ala; 15 R is H,. Iower al.kyl, lower alkanoyl,
or a |lower acyl; ‘@'{ % eZL 1S0}}64) ORAN;AZOTAAIC AFRAN NEIQS)Z or NHR3, where R3
is H a lower al kyI 05 aryl al kyl ;

is the L or D isomer of Cys;

AA? is an L isomer of an aromatic amino acid;
AA*is the L or isomer of Trp;
10 ‘ AA’ is the L or D isomer of Lys, N-Me-Lys, or Orn;

AAS%is the L or D isomer of Val, Thr, Ley, Ile, Tle, Abu, Nle, or

an aromatic amino acid;

AA’ is the L or D isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle,
Trp, Pal, His, 3-pyridyl-Ala, or 4-pyridyl-Ala;

15 R'isH, lower alkyl, lower alkanoyl, or a lower acyl; ais 1 or 2;

and R? is OH, OR®, N(R®), or NHR?, where R® is H, a lower alkyl, or arylalkyl;
or |

a pharmaceutically acceptable salt of said polypeptide or functional

variant.

20 8. The pharmaceutical composition of claim 7, wherein said

aromatic amino acid has the formula:
H,C—Ar
~—~— N——~CH
| N
X /C
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or a pharmaceutically acceptable salt of said polypeptide or functional
variant. 20 8. The pharnaceutical conposition of claim?7, wherein said
aromatic amino acid has the forrmula: H2C Ar N-CHCOA ﬁlpeﬁlﬁ R 2005
wherein X is Hor a bond, and Ar represents a noiety s % P om t he
group consisting of Yn f N CH5 and H\# wherein nis 0, 1, 2, or 3 and

each substituent Y independently represents NO2, CN, d, Br I , F, M,
COR4, n OROH & P8R, ARG LrdBfoschis dnPloti-3eEied! ioth therolipe .
phar maceutlcaFl corrpos(?{elpon of cl Ierr%B eSE:\/\ﬁd_inl net%A%giétg 10 sel e% ? fromthe

group consiosatistiggof Phe, Trp, Pal, H's, (3-Nal, 3-pyridyl-Ala,
4-pyridyl -Al a, 2,4-dichloro-Phe, pent afI uor o- Phe, p- Z- Phe, and o-Z- Phe,
wherein Z is selected fromthe group conS|st|ng of I\/E c, Br, F, OH Ow,

5 , and

wherein nis'0, 1, 2, or 3 and each substituent Y independently
represents NO,, CN, Cl, Br, I, F, Me, COR*, COOR?, or OR?, groups, where R*
is H or C-Cy alkyl.

9. The pharmaceutical composition of claim 7, wherein AA® is
10 selected from the group consisting of Phe, Trp, Pal, His, B-Nal, 3-pyridyl-Ala,
4-pyridyl-Ala, 2,4-dichloro-Phe, pentafiuoro-Phe, p-Z-Phe, and 0-Z-Phe,
wherein Z is selected from the group consisting of Me, Cl, Br, F, OH, OMe,
and NO,.

10.  The pharmaceutical composition of claim 7, wherein AA? is D-

15  Cys.

11.  The pharmaceutical composition of claim 10, wherein AA” is
Phe, AA’ is Lys, AA® is Thr, AA” is Val, and AA' is Cpa.

22




and NO2. 10. The pharnmaceutical conposition of claim?7, wherein AA2 is D 15
Cys. 11. The pharmaceutical conposition of claim 10, wherein AA3 is Phe,
AA5 is Lys, AA6 is Thr, AA7 is Val, and AA" is Cpa. 22 55 ﬁgqu?O 05 12. The
phar maceuti cal conposition of claim1l, wherein said ‘E) & e has the
formul a Cpa-c[ D Cys-Phe-Trp-Lys-Thr-Cys]-Val-NH2 (SEQ ID NGO 5). 13. The
phar maceuti cal conposition of claim7, wherein said carrier 5 is selected

from the gr oup 190ns Tt harAbesfl chpe@mﬁ%{@ﬁ%@ chitl NE wIlAKH @RP, vater,

gl ycerol, ethanol, and ‘combi nations ther eof . A Pharnmaceut 1 cal
conposi ti qmqu;mde aantheafoemuld CppelPpEys-Phe Trpdryst TincCyola®hl-Ia, ant

t hereof, said tide having the formula: (R )a
AA - cycl of( mhﬁ%MS AAG- Cys]-AA7-R2 10 wherein AA is the L isomer

of an aromatic amno acid; AA2 is the L or Disomer of Cys; AA3 is an L

i soner of an arjgmat leeq:mammamrthal chbfosition o€ claigr 7, ivsledrein wifid dampier 15 AAS i's
the L or Disomer of Lys, N-Me-Lys, or Qn; AA6 is the L or D isoner of

Val , Thr, is eelected dronTihe gutwp, colulsletmglof S@lmealbuﬁfbr&cbsaémendeﬂmse, WART, i s the L
or D i soner, of Val Leu, Tle, Abu, Nle, Trp, Pal, Hs,

3-pyri dyl kY C£1’01@Fth@nﬁ{) ,apgfpnmnéatmnst ereof.

14. A pharmaceutical composition comprising a cyclic polypeptide,

or functional variant thereof, said polypeptide having the formula:
(RH,-AA -cyclo[AAZ-AA®-AA-AAS-AAS Cys]-AAT-R?

10 wherein
AA!is the L isomer of an aromatic amino acid;
AA?is the L or D isomer ofVCys;
AA?® is an L isomer of an aromatic amino acid;
AA*'is the L or isomer of Trp;

15 AA’ is the L or D isomer of Lys, N-Me-Lys, or Orn;

AA®is the L or D isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle, or

an aromatic amino acid;

AA” is the L or D isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle,
Trp, Pal, His, 3-pyridyl-Ala, or 4-pyridyl-Ala;

20 R!is H, lower alkyl, lower alkanoyl, or a lower acyl; ais 1 or 2;
and R? is OH, OR?, N(R%), or NHR®, where R’ is H, a lower alkyl, or arylalkyl;

or a pharmaceutically acceptable salt thereof,

for use in preventing or treating an abnormal condition characterized by an

excess of Urotensin-II activity.

25 15.  The pharmaceutical composition of claim 14, wherein said
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20 R is H Ilower alkyl, |lower alkanoyl, or a lower acyl; ais 1 or 2; and
R2is OH OR3, N(R3)2 or NHR3, where R3 is H, a |ower alkyl, or arylalkyl;

or a pharmaceutically acceptable salt thereof, for us ,.52 @Be§ ting or
treating an abnormal condition characterized by an exé é f ot ensi n- 11
activity. 25 15. The pharnmaceutical conposition of claim 14, wherein said
23 15 APR 2005 conposition conprises decreasing the effect of said U I

5 APR 2005 cOmposi ti on ec e effect of said U
Condi t1 on RS CRARR e FTRE RO B B BT e ' Rl 7t sease.

congestive heart failure, portal hypertension, varjceal b)eed]ng,
hypot ensi on, 5 l&ngi ﬁé‘ F%U,U%BS&QPS?“EPHi P&?‘E‘ti‘gﬁ"’a}‘ F  anxiety,

schi zophr eni.a;.: i i el lri j iyl l..r.etardation,
and dyski %@gﬁggo%gfgle#gq%@@mg&tﬁ)‘ (}:dé{SiS%(rﬂquoggﬁl%irﬁ%P cl gl?sr%a%ﬁ, wherein
sai d  conQichb@ftivieheafCAARM, PoRBPRYpcHcasRacvarideal bR hyBsRASibAA!
conposition of claim 16, wherein said 10 condition is congestive heart

failuré. Tagiibhsecpiris, myceatdiabinfaotipnailtérenamdietyl schzdrembemeanic sai d
condition is portal hypertension. 20. The pharnmaceutjcal K conposition of .
cl ai m 16, depesssion, deliqume devaentisrmerfal retardation ndedyskigesias. 21, A
phar maceuti cal conposition conprising a cyclic polypeptide, or functional
vari ant ther eofl7. saiThepsharpaptutitel bamipogitioheffobaimil & wldrein) said
AAA- Cycl o[ AA2- AA3- AA4- AAS- AAG- Cys] - AA7- R2 wherein

condition is ischaemic heart disease.

18.  The pharmaceutical composition of claim 16, wherein said

10 condition is congestive heart failure.

19.  The pharmaceutical composition of claim 16, wherein said

condition is portal hypertension.

20.  The pharmaceutical composition of claim 16, wherein said

condition is variceal bleeding.

15 21. A pharmaceutical composition comprising a cyclic polypeptide,

or functional variant thereof, said polypeptide having the formula:

(R.-AA -cyclo[AAZ-AA3-AA-AAS-AAS-Cys]-AAT-R?

wherein
AA!is the L isomer of an aromatic amino acid;

20 AA?is the L or D isomer of Cys;

AA?® is an L isomer of an aromatic amino acid;
AA* s the L or isomer of Trp;
AA?® is the L or D isomer of Lys, N-Me-Lys, or Orn;
AAS is the L or D isomer of Val, Thr, Leu, Ile, Tle, Abu, Nle, or

25 an aromatic amino acid;
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AA is the L isoner of an aromatic amino acid; 20 AA2 is the L or D isoner
of Cys; AA3 is an L isoner of an aromatic amno acid;, AAd is the L or

i sonmer of Trp; AA5 is the L or D isoner of Lys, N Me- Ly 5 ngq{ms AAG is
the L or Disomer of Val, Thr, Leu, Ile, Tle, Abu, Ne, or 57an aromatic
am no acid; 24 15 APR 2005 AA7 is the L or D isoner of Val, Thr, Len, Ile,
Tle, Abu, Nle, Trp, Pal, H's, 3-pyridyl-Ala, or 4-pyridyl-Ala; R is H,

| ower al kyl, | ower a ; ¢ i R2 is OH,
OR3, N(R3)2 or NH%%gﬁgb%ngﬁ&ﬁg\ﬁFgggy@f%?ﬁ Iger’ qg?)%;} %‘f’@lﬁf 5 or a

phar maceutTrpaPaly Has, Ge leARabt 4ifveidsdiAlaf or use in nodul ating the effect
of a Uotensin-I1 (U-11) peptide. 22. The pharnaceutical conposition of

claim 21, wherein szﬂlis I_ﬂqgweiaafkg}gIlwwﬁﬂéﬁéggﬁg%g%ﬂng%ﬁ;@isqf(f)]faf,t of said

U 11 peptide. 10 23. urotensin agoni st or variant

thereof , sad®R? pONPERT| MeRNavi DR heviie@e RiliaH, a lower alkyl, or arylalkyl;

Asp-c[ Cys- Phe- Trp-Lys-Tyr-Cys]-Val-OH (SEQ ID NGO 3). 24. A pharnaceuti cal
conposbPti e conprising the pol ypeptide of c¢laim23 for use in npbdulating
the effect of a Urotensin-I1 (U 11) peptide. 15 25. The pharnmaceuti cal

conposition of ﬁmg&timWa@béptgmeqamﬁ&@bgti ng conprises increasing the
effect of said Il peptide. 25

for use in modulating the effect of a Urotensin-11 (U-II) peptide.

22.  The pharmaceutical composition of claim 21, wherein said

modulating comprises decreasing the effect of said U-II peptide.

10 23. A urotensin 1I agonist polypeptide, or variant thereof, said
polypeptide having the formula: Asp-c|Cys-Phe-Trp-Lys-Tyr-Cys]}-Val-OH
(SEQ ID NO: 3).

24. A pharmaceutical composition comprising the polypeptide of

claim 23 for use in modulating the effect of a Urotensin-II (U-11) peptide.

15 25.  The pharmaceutical composition of claim 24, wherein said

modulating comprises increasing the effect of said U-II peptide.

25




